Enhancer activities of amphioxus Brachyury genes in embryos of the ascidian, Ciona intestinalis.
The notochord and somites are distinctive chordate structures. The T-box transcription factor gene, Brachyury, is expressed in notochord and plays a pivotal role in its formation. In the cephalochordate, Branchiostoma floridae, Brachyury is duplicated into BfBra1 and BfBra2, which are expressed in the somite-formation region as well. In a series of experiments to elucidate the regulatory machinery of chordate Brachyury expression, we carried out a lacZ reporter assay of BfBra in embryos of the urochordate, Ciona intestinalis. Vista analyses suggest the presence of conserved non-coding sequences, not only in the 5'-upstream, but also in the 3'-downstream and in introns of BfBra. We found that: (1) 5'-upstream sequences of both BfBra1 and BfBra2 promote lacZ expression in muscle cells, (2) 3'-downstream sequences have enhancer activity that promotes lacZ expression in notochord cells, and (3) introns of BfBra2 and BfBra1 exhibit lacZ expression preferentially in muscle and notochord cells. These results suggest shared cephalochordate Brachyury enhancer machinery that also works in urochordates. We discuss the results in relation to evolutionary modification of Brachyury expression in formation of chordate-specific organs characteristic of each lineage.